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(54) Method of burning liquid fuel 

The present invention relates to thermal energetics, especially to methods of burning 
fuel in burners of a boiler plant. 

A method is known, in which a liquid fuel is burned by means of coaxial feed of the fuel 
and an atomizing medium at a pressure of 1 .5-4 at and a temperature of 200-^00°C. 

Vapor or air is used as the atomizing medium. The atomizing medium further shatters 
the fuel droplets. The atomization process of liquid fuel is improved, while the nominal 
fuel consumption is decreased and the regulation range of the boiler is increased [1]. 

However, by this method it is not possible to decrease the concentration of nitric 
oxides, because for that reason a large amount of vapor should be fed in the nozzle, 
which would highly decrease the economical efficiency of the boiler plant. 

The object of the invention is to increase the economical efficiency and to decrease the 
concentraton of nitric oxides in flue gases by means of decreasing the temperature 
level at the initial part of the flame. 

In order to attain the object, when burning liquid fuel by means of coaxial feed of the 
fuel and an atomizing medium at a pressure of 1.5—4 at and a temperature of 200- 
400°C, the atomizing medium is flue gases. 

Fig. 1 illustrates in general view a nozzle for use when practicing the method; 

Fig. 2 illustrates graphs of the thermal loss as a function of non-complete burning of 
the fuel and the concentration of nitric oxides as a function of the temperature of flue 
gases used as the atomizing medium; 

Fig. 3 is a graph of the mixing level of the flue gases with the fuel as a function of the 
pressure of the flue gases. 
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The nozzle comprises a duct 1 for feeding fuel, an atomizer with a nozzle head 2, a 
coupling nut 3, a duct 4 for introducing flue gases, and a vortex generator 5, which 
directs the flue gases to the root of the flame. The nozzle is located along the axis of 
burner 6. 

5 The method is practiced as follows: Flue gases flow in the duct 4 to the vortex 
generator 5, which directs them to the root of the flame exiting the nozzle head 2, thus 
improving the atomization of the fuel and ensuring early mixing of the fuel with the flue 
gases. The mixing of inert flue gases at a temperature of 200^400°C with the fuel at 
the initial part of the burner flame leads to an intensive decrease in the nitric oxide 
10 concentration (Fig. 2, graph 1) without remarkable increase of non-complete burning of 
the fuel (Fig. 2, graph 2). The chosen pressure range of the flue gases ensures a 
sufficiently high level of mixing with the fuel at the initial part of the flame (Fig. 3). 

Example. When burning fuel oil M-100, flue gases in an amount corresponding to 2% 
of the air consumption required for burning at a pressure of 4 kg/cm 2 and a 
15 temperature of 330°C are introduced into the atomizing nozzle. By this method the 
nitric oxides concentration in the exhaust gases is decreased 2-fold compared to a 
situation where vapor is used as the atomizing medium. 

What is claimed is: 

Method of burning a liquid fuel by means of coaxial feed of fuel and an atomizing 
20 medium at a pressure of 1 A-4 ata and a temperature of 200— 400°C, characterized in 
that in order to increase the economical efficiency and to decrease the nitric oxides 
concentration in the flue gases by decreasing the temperature level at the initial part of 
the flame, the atomizing medium is flue gases. 
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(54) CnOCOE-CKKrAH-HH 3KH#KOrO TOIIJ1HBA 



1 

H3o6peTeHHe othochtch k xen.no- 
3HepreTHKe f B nacTHocTH k cnoco6aM 
cxHraHHH TOnJiHBa b ropeJio^Hux y'cT- 
poftcxBax KOTeJibHux arperaTOB. 

H3BecTeH cnoco6 cxHraHHH 5KHjm<or6 
TonjiHBa nyTeM KoaxcHaJibHoft nonaun 
Ton/iHBa h pacnhinHTejiH c jjaBJieHHeM 
1,5-4 aT h xeMnepaxypoft 200-400°C. 

B Kauecxse pacnbuiHxeJiH ncnojibsyiox 
nap hjih B03,ayx. PacnbuiHxejib ocymecx- 
BJineT ^ono^HHxeJibHoe #po6JieHHe xanenb 
TOiuiHBa. npouecc pacnbuiH3aHHH hchjxko- 
ro TonjiHBa npH noHH*eHHH h omh h ajxz»H o — . 
, ro pacxofla xoruiHBa yjiyuuiaexcH, yfie- 
jiHMMBaexcH jmanasoH peryjiHpoBaHna 
KOTejibHoro arperaxa 111 . 

OflHaKo npH xaKOM cnoco6e cacHraHHH 
He yjjaexcH chhshtl KdHueHxpaunio okhc- 
jiob asoxa, xax xaK nnx axoro Heo6xp- 
«hmo BBOflHXb 6onbiiioe KOJiH^ecxBO napa 

B <j.OpcyHKy, *IXO peSKO CHH3HX skohomhu 
HocTb paGoTbi KOxejibHoro arperaxa. 

Uejjb H3o6pexeHH« - noBbnueHHe 3ko- 
homhm hoc t h h yMeHbweHHe co^epxaHKH 
okhcjiob a3otfa b aumobhx raaax nyxeM 
QHM^ceHHH xeMnepaxypHoro ypoBHa Ha Ha- 
tianbHOM y^acxKe* <J>aKejia. 

jinn flocTHJKeHHH nocxaB-neHHoft ue/iH 
npw OKura hhh acH/axoro xomiHBa nyxeM 



KoaKCHa/ibHoft no^a^H xon/iHBa h pacnu- 



10 



IS 



20 



25 



30 



jiHxejiH c AaB/ieHHeM l r 5-4 ax h xeM- 
nepaxypofl 200-400° C b Ka^ecxBe pac- 
ntuiHTeJiH Hcno/ib3yioT AbiMbBbie raati. 

Ha (J)Hr, 1 npe^cxaBJieHa <J>opcyHKa . 
Ann ocymecxBJieHH* npeflJisraeMoro cno- 
co6a, o6mHft bha; Ha $Hr* 2 rpa$HKH 
saBHCHMOcxeft noxepb Tenjia c He^o- 
xcoroM xoiuiHBa h co/4ep>xaHHH okhcjiob 
a30xa ox xeMnepaxypu AbiMOBbix rasoB, 
Hcnojib3yeMbix b Ka^ecxBe pacnbuiHxeJiH } 
na <J>nr v 3 - rpa<t>HK 3 aBHCHMocxH cxe- 
neHH cMeuieHHH flbiMOBbix ra30B c xori^ 

JIHBOM OX JUaBJieHHH flfc3MOBfcJX ra30B . 

OopcyHKa BKJiioiaeT KaHan 1 johh no- 
nanu xonJiHBa, pacnpe,qeJiHxejib c con- 
jiom 2, Kpennmyio raKxy 3, KaHan 4 ° 
no^awH AbiMoBbJx ra30B h saBHX- 
pHxejib 5, HanpaB/iHjouiHft AUMOBbre rasa 
k KOpHiO' xonjiHBHoro (Jjaxejia . <l>opcyHKa 
pacnonoxeHa Bflonb och ropejiKH 6 . 

Cnoco6 ocymecxB^HexcH cjiejayiomHM 

06pa30M. 

fltiMOBbie ra3u nocxynawx no xaHajiy 
4 k 3aBHxpHxeJiK> 5 r Koxopbift HanpaB- 

JIHeX HX K KOpHK) TOHJlHBHOrO 4>aKeJia , . 

BtaxoflHmero hs conna 2, yjiy^ujaH pac- 
nhinHBaHHe xoanHBa. h o6ecne^HBaH paH- 
Hee cMeuieHue xoruiHBa c aumoblimh ra- 
33mm • CMemeHue HHepxHbix ahmobux ra- 
sOB c xeMnepaxypofl 200-400°C c xonJiH- 



bom Ha Ha^ajibHOM y^acTKe^aKejiaTo- 

p^JIKH npHBOLUHT K HHT6HCHB HOMy CHH" . 

weHHiq coxiepwaHHH okhcjiob a30Ta 
C$Hr. 2, KpHBan 1) 6,es aaMexnoro yBe- 
jiH^eHHH He^OHcora ToruiHBa {<twr. 2, 
KpHBas 2). Bu6paHHhin snana30H ^as/ie- - 
HHft zitoMOBbix ra30B o6ecne^HBaeT flocra- 5 
to^ho BbiconyK) cTeneHb cMeuieHHH c 
TonjiHBOM Ha HaqajibHOM yqacTKe $aKe<- 
na ropeHHH (<Jwr. 3).. • 

n p H M e P IlpH OKHraHHH Ma- 

.3yTa MapKH M-10Q b iopcyHKy nnn ero '° 
'pacnujiHBaHHH no^aiOT flUMOBue ra3U .b 
KOJlH^eCTBe paBHOM 2% ot HeoSxoflHMoro 
jxjih ropeHHH parxoaa B03,uyxa non tfaB- 
jighhgm 4 Kr/cM a c TeMnepaxypoft 330^02. 
IlpH 3TOM KOHUeHTpaUHH okhcjiob asoTa 15 
b yxojtjmnHX ra3ax cHHwaeTCH b 2 pa3a 
no cpaBHeHHw c pe*HMOM, Korjja s Ka- 
qecTBe pacnEdJiHBaratuero arema HcnoJib- 
syroT nap. 



OopMy/ia H3o6peTeHH« 

CnocoS OKHraHHH jKHflicoro TonjiHBa 
nyieM KOciKCHajibHoa noaa^H TonjiHBa h 
pacnunHTann c naBJieHHeM 1,5-4 aTa h 
TeMnepaTypoft 200-400°C, o t ri h ^ a- 
K) tit h ft c h TeM, tixo, c ue/ibio no- 

BblUJeHHfl 3KOHOMH^HOCTH H yMeHblue HHH 

coflepacaHHH qkchjiob asoTa b jauMOBux 
rasax nyTeM cHHMceHHH xeMnepaTypHoro 
ypOBHH Ha Ha^anbHOM y^aTCKe <J>aKe/ia, 
B xa^ec/rse pacnHJiHTeJi* HcnonbsyroT 
AHMOBbae ra3tj. 

HCTO^HHKH HH^OpMaUHH, 
npHHHTfaie BO BHHMdHHe npH 3KcriepTH3e 

1. Kapa6HH A.H. h np* OKHraHHe 
>KHjm<oro ToriJiHBa b npoMbnuneHHbix yc- 
TaHOBKax. M., "MeTajuiyprHa" , 1967 r 
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